A protocol to select nutrient removal technologies that can achieve low nutrient effluents (total nitrogen (TN) , 5 mg/L and total phosphorus (TP) , 0.5 mg/L) was developed for different 
INTRODUCTION
There is a need to systematically assess the feasibility of proven and cost effective technologies achieving low total nitrogen (TN) and total phosphorus (TP) levels for implementation at treatment facilities of different sizes and types. This paper presents a protocol developed during Chicago, Illinois, USA) applying an adaptation of the above-mentioned protocol for nutrient removal process selection for master planning purposes is presented in this paper. Owing to the uncertainty in projecting future regulations for TN and TP, a "technology threshold approach" has been adopted to identify alternative processes to meet the future limits. 
METHODOLOGY Selection of nutrient removal technology alternatives
Technology criteria were used to evaluate the capability of an alternative technology to meet the objectives of this study on a consistent basis (Table 1) Expandability of each alternative is evaluated by the selected process' ability to meet future stringent levels of N and P. Higher scores are given to more favourable criteria and higher weighting to more desirable criteria.
Cost criteria were used to compare the cost of implementing the technologies being investigated ( Manual (1978) were used during the cost analysis. All costs were updated to 2007 using engineering news record (ENR) construction cost index. The unit N and P removal cost for each alternative was also calculated from the PW cost analysis.
Development of scoring matrix and evaluation of alternative treatment systems
A scoring matrix was developed for alternatives assessment using ratings ("10" for the most positive to "1" for the least positive) and weights from 1 to 5 depending on its relative importance to the initial screening of alternative technologies. The ratings and weights used in this analysis are based on the engineering judgement of the authors for a typical plant, and are not specific to any plant. The scores for technology (total 200 points) and cost (total 170 points) criteria for each alternative are added to arrive at a total score for each alternative. First, the design basis of each alternative treatment process was determined from the published literature and plant data (Sedlack 1991; WEF 1998; Pagilla et al. 2006) .
Instead of the detailed plant process design, an approximate unit process design with an estimated capital and operating costs was developed for each treatment option to establish an order for ranking each treatment alternative. In capital cost calculations, tank volumes, mixing requirements, and recirculation pump costs were major factors, and chemical costs were a significant contribution to the operating costs, particularly, in case of Tier II alternatives. In addition, chemical costs were based on current prices, chemical sludge disposal costs were included in the operational factors, and recirculation rates were set at 50% of installed recirculation pumping capacity for operating cost estimation.
RESULTS AND DISCUSSION
Assessment of treatment alternatives for future stringent levels
The treatment alternatives were ranked based on the results of the scoring matrix developed (Table 2) 
CONCLUSIONS
In this study, the developed process selection protocol significantly updates the systematic approach for nutrient removal process selection and allows inclusion of sitespecific factors such as those seen in the case study for North Side WRP. The North Side WRP case study showed that this systematic protocol can be used successfully for planning and selection of nutrient removal processes. 
